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Metal Composite 
Type Power Choke Coils 


AEC-Q200 Compliant For Use 
In Harsh Environments 


› Vibration Resistance of 106 ~ 306 (587 – 2kHz) 
) Maximum Operating Temperature of 150°C 
> Up to 40% Smaller 25% Lighter 
> Thermal Shock -40°C to +150°C 


) Metal Composite Core with 
Magnetic Shielding 


> Soft Saturation 
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Body, Chassis & Safety 


EV, HEV, PHV 


48 V DC-DC 
Brake, ABS 
Steering, EPS 

M 
Power Window 


Lighting 


со 
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= 


Сатега 
Кайег 
Lidar 
T-Box 
*Mass Production v : Recommended 
~ ~ : Strongly Suggested 
na.industrial.panasonic.com/products/inductors-coils/surface-mount-power-inductors/lineup/power-choke-coils 
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Introduction 

Panasonic's ETQ-PM Series Metal Composite Type Power Choke Coils are suited for filter, step-down and 
step-up circuits for DC/DC converters. They are AEC-0200 Compliant offering reliability when exposed to 
high temperatures along with a high tolerance to vibration. 


DC / DC Converter Application Example 


e > Power Inductor (Filter) Ромег Inductor die 


Sensor IC 
motor, etc. 


Applications 

• Noise Filter For Drive Circuits e Router e HEV/EV 

e DC/DC Converter e CPU Drive e Engine ECU 
e Voltage Regulator e Notebook, Tablet e ADAS 

e Buck/Boost Converters • Power Supply Module e Power Train 
e Server e LED Driver 
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Features And Benefits 


High Current, High Heat Resistance and Excellent Thermal Stability 


Metal Composite Powder and Silicone Resin 


Coil Winding 


Cross-section view of an ETQ-PM Power Choke Coil. 


• Тһе ETQ-PM Power Inductor consists of metal powder, silicone resin and coil winding. The magnetic material, which 
is created from Fe-based powder, enables high current, high heat resistance and excellent thermal stability. 


e Excellent magnetic saturation characteristics (i.e. Ferrite core = 0.4T vs. Metal Composite Type=above 1.57) make it 
difficult to magnetically saturate, resulting in good inductance vs. current performance without substantial drop off. 


e By using a high temperature capable resin material, an operating temperature up to 150°C is achievable. 


For higher maximum operating temperature options in high volume applications, please contact us. 


Frequency Characteristics of AC Resistance Effect of DC Bias Current on Inductance 
Size :7 x 7 mm Size :7 x 7 mm 
=, — Ferrite type Ferrite t 60 
= | — Panasonic mr. 50 = Panasonic " 
© == == Panasonic (100°C 
57 = 0 — Panasonic (125°C) 
8.6 @ 30 — Panasonic (150°C) 
m5 E 70 == Ferrite type (25°C) 
өз 4 5 -= Ferrite type (100°C) 
ts : E — Ferrite type (125°C) 
2 - = — Ferrite type (150°C) 
EN Panasonic 
g 01 10 100 1000 000 20.0.6 081 0 121 4 151.8 202 2 24 262 8 30 

Frequency ( kHz ) DC Bias (A) 
The metal composite molded structure has a distributed gap rather The ETQ-PM Inductor allows for large currents. The inductance levels 
than a discrete gap resulting in low AC resistance (impedance) at higher | do not drop significantly as the current increases regardless of the 
frequencies. temperature. 
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| Features And Benefits 


Comparison of Panasonic vs. Ferrite Type (At The Same Inductance (Current) Capability) 
Series Ferrite Type 
Size (mm) 9 x 0. 7.4 x 6.9 
Height (mm) 

Volume (mm) 187 240 
Core Material Metal Composite Ferrite 


Temperature 
о 
| Performance Index Per Volume 
Max Operating Temperature 


Achieved 2296 
downsizing 


Acoustic Noise Reduction 


Troublesome acoustic noise at audible frequencies is reduced by having a distributed gap structure where the 
resin replaces the air gap. This enables a large reduction of acoustic noise compared to Ferrite Types. 


Ferrite Core Metal Composite Core 
(Adhesive Structure} (Molded Structure) Test Conditions Burst Conditions 
* Input 5V * Burst Frequency 
• Output 2V 150H 
e Current Value 0-10A = • Duty 50% 
* Frequency 200KHz 
* Load Interval 4KHz 


Background Noise 22db 


== The acoustic noise generated ЕНІ ES] Lack of a discrete air gap lessens 
ІШ Ш. from the center дар of the E core the generation of acoustic noise 
n 


Low Leakage Flux 


The integrated molded structure of the Metal Composite Type with its distributed gap has low leakage flux from 
the core resulting in noise and interference reduction, facilitating high density layouts. 
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a> Features And Benefits 


АЕС-0200 Compliant For Use In Harsh Environments 


Through the previously mentioned improvements, the ETQ-PM Series product provides 150°C temperature and 
excellent vibration resistance characteristics. 


Reliability Results for AEC-Q200 ШЕШЕ 


-40 = +150°C 
Thermal Shock 2000cycles 
106 ~ 30G (5Hz - 2kHz) | XYZ (Each for 2 hours) 


Heat Resistance 180°C 
High Temperature Lifetime 


e Inductance is +10% from initial value 


e DCR is +10% from initial value 


• Insulation resistance is above 10К0 
2000 hours : 
e Nothing abnormal on appearance 


Anti-Humidity 85°C, 85%RH and structures 
ШИ 2000 hours • No open wire or mechanical damage 
Anti-Humidity Lifetime Test d ү ! ; 
Low Temperature Test 2000 hours 


Facilitates Smaller And Lighter Designs 


Panasonic Metal Composite Core Types facilitate smaller designs compared with Ferrite Type Choke Coils 
Around 20-40% down in size and 5-25% down in weight. 


ME ш (Rated current applied) 


Size Down: Volume/Weight Reduction Effect 
6.0 | Metal Composite (МС) 
5.0 


: p жәе | E E —ma— v 


Ferrite 
3.0 


Weight (g) 


—— 


Possible to downsize Ferrite 


smaller by one grade (Alternative Product) 


800 1000 1200 1400 | 


Volume (mm?) 
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Features And Benefits 


Unique Terminal Structure 


The copper wire of the internal coil is brought out directly to the terminal mounting part to ensure the reliability 
of mounting to the PCB. Other products make the connection inside the Metal Composite, thus it is hard to 
verify the connection condition and long-term reliability issues may occur with environmental stresses. 


Panasonic Metal Composite Туре” Other Company 


The copper wire comes to the surface | The copper wire connects 
of the terminals and directly connects | to the terminals internally. 
to the PCB pattern, thus high 

mounting reliability is achieved. 


*For the actual product, dip solder is applied on the copper wire part. 
The corresponding part numbers are included in the Selection Guide on page 8 of this document. 


Insulation Voltage Target of Panasonic Power Choke Coils 
High performance series (ЕТОР_М Y ) 


size | Existing Revised Specifications 

(mm) | Withstand Inductance (ИН) 

Me ga | ла | 15 [2225] 33 [ 47 | а | о] mw [um [us | о | [ wm 
ШІ КИТИ 


М0750, М0754 7х7 


М1050, М1054 | 10x10 


M1050L, М10541 | 10x10 


Low profile series (ETOP M — KV |) 


Se Revised Specifications 
xisting 


n Withstand Inductance (ИН) 


woe ome Tio Dis Га ом | моја RNC ИНГ 
ER 


MO530LP | 5b V 
мш» [в 
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For Specific Requirements 


Large Current, Large Size Type (12x12mm ) 


Target Applications – Filters/DC- DC converters for below applications 


Е Input Filt 
48 V DC-DC о A ЕЗЕН 
| [T 
BMS PWM 
= d Driver [^ 


~ ABS/ESC 


MER ES иши» È 
Fan/Motor 
Reliability - High vibration resistance by 4-point fixing 30 G / 5 Hz to 2000 Hz ce 
Metal Composite Material 
e “Internal coil = Lead wire = terminal” achieves very high reliability electrode structure 
• High heat resistance > 160 °C Terminal ва" Fillet 


Line Up And Benchmark Caulking Structure PCB 
Other Company 
Alternative Products 


EPS «^ 


Panasonic 
PCC-M1280MF 
Size : 12.6 x 13.2 x 8.0 (mm) 


Size : 17.2 x 17.2 x 7.0 (mm) 


| о а 84.5 
45% Less Space 
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For Specific Requirements 


High Vibration Resistance Series 


Target Applications – Engine direct attachment, mechanical and electrical integration system applications 


Reliability – Vibration 30 to 50 6/109 times/150 °С Frequency < 2000Hz, SRF > 3000Hz 


Current Anti-vibration 


Out / In 


4000 6000 8000 


Frequency (Hz) 


t а? | 
ГАВ е? Lead wires come out from lower positions | 


Ашы, 
I 


— 5 = 
2 
( 
Жа 
—— 


8.5 x 8.0 x H5-6 (mm) 
Rated current (А) Rated current (A) 
AM: +40 К : 
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For Specific Requirements 


Low Profile Series 
5x5 size 6 x 6 size 
5.5 x 5.0 x 3.0 (mm) 6.4 x 6.0 x 3.0 (mm) 
Panasonic Alternative Panasonic Alternative 
L ETQP3M  KVP Products ЕТОРЗМ____КУМ Products 
(uH) DCR Isat DCR Isat DCR Isat DCR Isat 
(то) -20% (А) (то) -20% (А) (то) -20% (А) (то) -20% (А) 
11.5 


47 

33 
7 

.68 


N 
N 


132 


= 
c 


657 


шалкай ее 
ЕЕЕ CNRC 
es MET NE 
| 960 | 34 | 
| 58 | 
| 96 


4 


со 
со 


| 0890 | 
| 96 | m4 | m8 | 
[КЕЛЕН СЕП КЕС 


5.5 [Land Pattern] 6.4 [Land Pattern] 


| i 1.0 j | 104 
|| | 


N 
N 


1.6 
2.2 
3.7 
7.1 
8.2 


= ЗЕЗЕЗ M» 


c 
~ 


0 


5.0 


<———>» 
154 


-- 
3.18 


3.0 max. 


8 x 8 size 
8.5 x 8.0 x 4.0 (mm) 


E 
о 
>< 
= 
= 
o 
N 
Ф 


10.7 x 10.0 x 4.0 (mm) 


Panasonic Alternative Panasonic Alternative 
L ЕТОРАМ КҮК Products ETOPAM — KVC Products 
(uH) DCR Isat DCR Isat Isat 
(то) -20% (A) (то) -20% (А) -20% (А) 
ENDE ЕЕЕ 
|? Ж | Co | C l | 70.5 
т. | ^^ | ^ | | % | 47.0 
| ш (| 46 | єз | wo | 52 | 30.9 
| 6.8 |н телен тесте меген 20.9 
205 _ C | $7 | v |] шю | 
33 жо СЫ 
8.5 [Land pattern] 10.7 [Land pattern] 
1 1.30 | | 2.08 
> = 
= || | (282 over) [= 
IE eere 
"PC Mm) 653 
“ы” ie P 
(less 180) | = 
6.4 
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Comparison 


Panasonic's ETQ-PM Series Vs. Alternative Products 


With unique metal magnetic material technology, the ETQ-PM Series displays low loss and downsizing compared 
with alternative products. 


Panasonic Vs. Alternative Products 


Manufacture 
8 x 8.5 x 5.4 (mm) [10 x 10.7 x 5. 
Power Inductor | E70 PSM220YFk | ETO-PSM220YFC 


Frequency 400kHz 
DCR 20°C 45m0 
ACR 861т0 
Rated Current 4.33A 
lac (Ripple) 111A 
5424 
0.644 
DC Loss 1.18W 
AC Loss 0.34W 
Total Loss 1.51W 
V 49.9K 
AT (Terminal 35.5K 


Panasonic 


со 
со 
сл 
сл 
г- 
=) 
EJ 
= 
со 
eM 
со 
~ 
х 
сл 
T 
= 
ЕЈ 


х . x . 


ETQ-P5M470YFK | ЕТ0-Р5М470ҮҒС 
400kHz 400kHz 
1750 
24160 
2.47A 
0.52A 
2.51A 
0.30А 
1.06W 
0.22W 
1.27W 
47.1K 


35.0K 


x 


2171m0 
2.47A 
0.52A 
2.51A 
0.30A 
0.81W 
0.20W 
1.01W 
33.2K 


23.6K 


= 
= 
= 
= 
Na 

x 
сл 
T- 
=] 
3 
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Explanation of Part Numbers 


Panasonic s ETQ-PM Series Part Number Breakdown 


High Performance 
High Current 
| К | Low Profile 


пішінін ОМОООООС 


Product Code Height Inductance Core Suffix Size 
Classification Winding 


| P | bámmsze | 
N | бхбтг size | 
[ 101 | 10H | |М | 7x7mmsize | 


[ 5 | 5-5.9mm max. | 
6 | 669mm max. | 
| 8 | 8-8.9mm max. | 


K | &ümmsie | 
[C | 10x10mm size | 
12x12mm size 
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Selection Guide 


Panasonic's ETQ-PM Series Selection Guide 


Panasonic's ETQ-PM High Performance Series Selection Guide 


Tune 5x5 6x6 7x7 8x8 10x10 10x10 (Low DCR) 
yp ETQ-P*MxxxYFP | ETQ-P*MxxxYFN | ETQ-P5MxxxYFM ETQ-P*MxxxY*K ETQ-P*MxxxY*C ETQ-P*MxxxYLC 


(Size) 5.5x5.0mm 6.5x6.0mm 7.5x7.0mm 8.5x8.0 10.7x10.0mm 10.9x10.0mm 
WxLxT | t=3.0mm (<4.7pH) | t=3.0mm (<6.8pH) | t=5.4mm (<95pH) | ETO-P*MxxxY*K | t=5.4mm (<95pH) | t=5.0mm (<1.5pH) 
Height=t | t=4.0mm (24.709) | t=4.5mm (26.809) | t=5.0mm (295pH]) t=5.0mm (>95џН) | t=6.0mm (>1.5pH) 


Rated DCR | Rated | DCR Rated Rated Rated Rated 
Current | (mOhm) | Current | (mOhm) | Current Current Current Current 
(A) (A) (A) (A) (A) (A) 


Pia | mo [2303 | i | 20a] i | 5 | | 
1 


6 2 
"19 is | 22 | me |_за | о | 4 | 60 [298 | 60 
и [эз [зз в 


Note: Current value (Rated Current) is the typical value when overall temperature rise is 40k 
(*1)95uH (*2)97uH (*3) 48uH (*4)2.5uH (*5)21.5uH (*6)3.2uH (*7) 66pH 
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High Power Type / Vibration Proof Type 


Standard Type (Наћ-! Saturation) 


M0530M M0540M 


M0645M 


| __ мым | 
ETOP3M__ YFP ЕГАРАМ — YFP ETOP3M — YFN ETOPAM _ YFN 


«Ф» ғ + 


5.5 x 5.0 x H3.0 (mm) 5.5 x 5.0 x H4.0 (mm) 6.5 x 6.0 x H3.0 (mm) 
LO DCR Rated Current (A) 
(pH) (то) 1:-30% | AT:+40K 


10 x 10 
М0754М М0854М M1054M 
ЕТОРБМ___1ЕМ ЕТОРБМ___МЕК ETOPSM — YFC 


=> <> ф 


7.5 x 7.0 x H5.4 (mm) 8.5x 8.0 x H5.4 (mm) 10.7 x 10.0 x H5.4 (mm) 


DCR Rated Current (A) LO DCR Rated Current (A) Rated Current (A) 


(mo) | 5-309 | Т-К | (00) (mQ) — | AL:-30% | AT:+40K ZT:+40K 


348.0 3.1 1.9 100.0 | 302.0 3.0 2.] 2.7 


*Rated current is the current value at which temperature rise is 40K. Please use within Tc 150°C including self-temperature rise. 
*The proven current value for making the overall temperature rise of 40k, when mounted on multi-layer board with high-heat dissipation. 


Panasonic 


< 


6.5 x 6.0 x H4.5 (mm) 


10 DCR Rated Current (A) 1 DCR Rated Current (A) LO DCR Rated Current (A) 
(uH) (то) | Al:-30% | AT:+40K | — (pH) (то) | Al:-30% | AT:+40K | — (uH) (то) | 21:-30% | AT:+40K 


| <— H=5 to YG_ 


' <— Н=5 to YGC 
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LP Type / LE Type 


LP Type 


M0530M-LP M0630M-LP M0840M-LP 


ETQP3M___KVP ETQP3M___KVN ETQPAM КҮК 


© - bz 


5.5 x 5.0 x H3.0 (mm) 6.4 x 6.0 x H3.0 (mm) 8.5 x 8.0 x H4.0 (mm) 


DCR Rated Current (A) 10 DCR Rated Current (A) 10 DCR Rated Current (A) 
Т! (то) AML:-30% | /Т:+40К (uH) (то) AL:-30% | AT:+40K (ин) (то) AL:-30% | AT:+40K 


10 x 10 
M1040M-LP 
ETQP4M___KVC 


10.7 x 10.0 x H4.0 (mm) 


DCR Rated Current (A) 
RUM 


si 
три] 


| 21 | 330 | 180 LO TOT HU TH ыт 


15.0 


| 330 | 2060 | 30 | 
[ Z2) | пад | 43 | 27 | 220 | T4 | 60 | 38 | 


ГИШИ ИШ ЕП | 150 | 
[ШЕП ЕЛИ ПЛ БЕРГЕН БЕТТЕН ETT SEES RU [TED ERES И ЕЕ ЕЧ ТТ 
ш шш шиши шш шш шш шш шш ш шш шш шш ша ш 


| 47 | 46 | 67 | 34 | 47 | 200 | 98 | 54 | 


БЕ Е ЕРЕ ESTER 


| 4&7 | 161 | 151 | 
ел аи ШИШЕ ШШШ ООШ а БЕ ТЕШЕ ПЕШ ШЕ и а SR А 0 пене S SO ING ва 
а ЕВЕ ШЕ И 20008 а г БЕГ КЫ E ТЕ НЕ ЕТТ ЕНІ ЕЕ I А 
eHe и и е м ә ые > ыр TY ЕСЕ 
C БИГЕШ 7 ee ШИШЕНИН 


- — 
E ERIERIME MN HE EE ЕТИШ ЕП | ШЕЕ 


i | шіе 


1x17 
M0648M-LE M0748M-LE 
ЕТОРАМ____КЕМ ЕТОРАМ__ 


6.5 x 6.0 x H4.8 (mm) 7.5 x 7.0 x H4.8 (mm) 


LO DCR DCR ui 
wp 
орош айт 
ren) au | ay | az | 
| 100 | 404 | s1 | 52 | wo | 30 | 96 | 60 | 
| сл | ал | | та [и [и | ог в 
ЦЕНИ НЕ АБА 


*Rated current is the current value at which temperature rise is 40K. Please use within Tc 150°C including self-temperature rise. 
*The proven current value for making the overall temperature rise of 40k, when mounted on multi-layer board with high-heat dissipation. 


Panasonic 
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High Power Type / Vibration Proof Type 


10 x 10 (Low-DCR]" 12x12? 

Mi050ML М1060МІ. M1280MF 
ETQP5M_YLC ETQP6M_YLC ETQP8M JFA 
<> ES - 


p p p 


10.9 x 10.0 x H5.0 (mm) 10.9 x 10.0 x H6.0 (mm) 12.6 x 13.1/13.2 x H8.0 (mm) 
Rated Current (A) Rated Current (A) DCR Rated Current (A) 
H 0 H 0 А H 0 109 T 
(0н) (mf) ЖМ” | Тәй (uH) (то) | дене | AT:+40K | (0н) | (то) 23 | ЕДЕН 


Vibration Proof Туре” 


8x8 10 x 10 (Low-DCR) 

М0854М5 M1050MS/M1060MS 
ETOP5M_YSK ETOP5M_YSC/ETOP6M_YSC 
8.5 x 8.0 x H5.4 (mm) 10.9 x 10.0 x H5.0/H6.0 (mm) 


LO DCR Rated Current (A) LO Rated Current (A) 
(uH) (то) ПЕГЕН ШК (uH) AL-30% | AT:+40K 


*1: Rated current is the current value at which temperature rise is 40K. Please use within Tc 150°C including self-temperature rise. 
*2: Rated current is the current value at which temperature rise is 40K. Please use within Tc 160°C including self-temperature rise. 
*The proven current value for making the overall temperature rise of 40k, when mounted on multi-layer board with high-heat dissipation. 
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Design Support Tool 


simulation Data Vibraries 
Equivalent circuit modeles, and S-parameter data can be downloaded for each individual item number. 


Simulation Data Libraries 


Industrial And Automotive Use LC Filter Simulator 


The Industrial & Automotive use LC filter simulator enables the simulation of attenuation amouts when 
configuring a filter using Panasonic's power inductor and aluminum electrolytic capacitor suitable for 
industrial & automotive use. 


LC Filter Simulator 


Power Inductor Loss Simulator 

The Power Inductor loss simulator for automotive application enables the simulation of losses and temperature 
rises according to the current for Panasonic’ s power inductors designed for automotive use.suitable for industrial 
and automotive use. 


Loss Simulator 
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To access the Inductor selector tool: 
na.industrial.panasonic.com/file-download/246737 


To learn more about the 
ETQ-PM Series visit the link below: 
na.industrial.panasonic.com/products/inductors-coils/surface-mount- 
power-inductors/lineup/power-choke-coils 


1-800-344-2112 | na.industrial.panasonic.com | industrial(dus.panasonic.com 
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